Abstract. We consider a mechanism for removing tachyon field in bosonic string based on some modification of the structure of the commutation relations between coordinate orbital oscillators. This change causes the shifting of the mass spectrum for the component fields of the string field functional.
I. INTRODUCTION
The existence of tachyon having negative squared mass has been a longstanding problem in string theory [1] [2] [3] [4] . The tachyon could be removed in Neveu-Schwarz superstring sector by means of GSO projection operator [5] , but remains untouched in bosonic string.
The aim of our work is to consider a model of bosonic string based on a generalized extended form of commutation relations between coordinate oscillators. It turns out that the extra-term in the commutators could serve as a mechanism for shifting the whole mass spectrum and as a consequence the former tachyon gains an additional amount of squared mass to become non-tachyon field. This extra-term at the same time causes some change in the equations of motion for component fields of string field functional. This paper is organized as follows. In Sec. 2 we consider the algebraic structure of the commutators for quantized orbital string oscillators. On this base the anomaly term of Virasoro algebra is calculated. Its change is responsible for the shifting of mass spectrumSec. 3 is devoted to the BRST charge and the equations of motion within the framework of BRST formalism [6, 7] .
II. COMMUTATION RELATIONS FOR ORBITAL OSCILLATORS
Suppose the orbital oscillators α µ n in the mode expansion of string coordinate function X µ (τ, σ),
obey the commutation relation of the form:
for any n, m ∈ z where f (n) and g(n) are some functions of n having the property:
η µν is Minkowski metric of space-time, G νµ is some anti symmetric constant tensor
Without loss of generality we can put g(0) = 1, and Eq. (2) then give
Due to this relation we cannot anymore indentify at with the string momentum p µ . However, we can put α
together with the commutation relations
Let us consider the Virasoro generators of the form,
d being some coefficient constant. Here we adopt the convention that π µ (together with α µ n , n > 0) acts as annihilation operator, namely
For arbitrary n ∈ z we have:
It follows from Eqs. (8) and (9) that:
and
for n > 0. Now we proceed to the commutation relations for L n . From Eqs. (2) and (7) we have:
From Eq. (14) we see that for L n to form a closed algebra, f (n) must be of the linear form, f (n) = cn (15) and g(n) must be independent of n, so that
In this case, by putting cd = 1 2 we have:
for n + m = 0. In general we can write
where the anomaly term A(n) can be calculated as follows. From Eqs. (12), (11), and (18) we have for n > 0:
Further calculations with the use of Eqs. (2) and (??) give:
where
III. BRST CHARGE. EQUATIONS OF MOTION
The BRST charge is constructed according to the formula:
where c n , b n are ghost and antighost oscillators obeying the anticommutation rule:
and c
a is the Regge intercept parameter, which is to be chosen such that the nilpotency condition Q 2 = 0 is satisfied. From Eqs. (18), (21)- (23) it can be shown that
Hence, the nilpotency of Q requires D = 26 as before, and
Now let us proceed to the BRST equation
for the string field functional
Eqs. (22), (25) and (26) lead to the following equations:
into (28) and taking Eqs. (2) and (8) into account, we can derive the following equation for the component fields:
Equations (31) and (32) tell that the squared mass of each component field is shifted by an amount 2d 2 G 2 as compared to that in conventional theory. Let us be interested in the low excited modes in the expansion (27) to write:
Equations (31) and (32) give:
Note that the first component field φ(x) corresponding to the tachyon in conventional theory has the squared mass m which becomes non-negative if G 2 ≤ 1 d 2 . Eq. (29) lead to the following complementary conditions:
